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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink jet printing method by which it 
is possible to increase the adhesion of ink to a material to be printed after 
curing and print an image with high transparency when the material to be 
printed is light- transmissible and print an image with high gloss and chroma 
when the material is light-reflective. 

SOLUTION: Inkjet printing is performed on a material to be printed 3 using 
ink containing at least, pigment, a water-soluble ultraviolet polymerizable 
substance and a water-soluble photopolymerization initiator in an aqueous 
medium. In this case, the face to be printed of the material to be printed 3 is 
printed in such a way that the face is covered with a single-tier ink layer by 
making numerous single color ink droplets to adhere to the face, and the 
monochromatic solid printing process is adopted. Further in this case, when a 
static contact angle yw to pure water on the face to be printed satisfies yw 
60° and an ink volume to be imparted per unit area during printing a 
monochromatic image solidly is given as VL (pl/cm2) and the ink volume to be 
absorbed by the face to be printed is given as VR (pl/cm2), the ink and the 
material to be printed 3 which satisfy conditions VR VL X 0.5 are used to 
perform the printing process. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the printing approach of performing ink jet printing to a printed material into an aquosity medium using the ink 
which contains a pigment, the water-soluble ultraviolet-rays polymerization nature matter, and a water-soluble 
photopolymerization initiator at least Static contact angle gammaw to the pure water of this printed side when the case where 
it prints so that a majority of ink droplets of the ink of one color may be made to adhere to the printed side of a printed 
material and this printed side may be covered in an one-layer ink layer is considered as 1 color poor printing [Equation 1] 
gammaw<=60 degree ... (1) 

It is [Equation 2], when it is satisfied, and it 1 -color-poor-prints and the volume of the ink in which VL (pl/cm2) and said 
printed side may absorb the ink volume per [ to give ] unit area is set to VR (pl/cm2). VR<=VLx0.5 ... (2) 
The ink jet printing approach characterized by printing using the ink and the printed material which fill ******. 
[Claim 2] In the printing approach which uses aquosity ultraviolet curing mold ink for the printed side of a printed material, and 
prints by the ink jet method (1) The process which prints by the ink jet method on conditions according to claim 1 to the 
printed side of a printed material and to print, (2) The process which stiffens the ink which irradiated ultraviolet rays at the 
printed side after printing in a process (1), and adhered to this printed side, (3) The ink jet printing approach characterized by 
having the process which removes the solvent component contained in said ink from this printed material after stiffening the 
ink which is in the printed side of a printed material by said UV irradiation. 

[Claim 3] The ink jet printing approach according to claim 1 or 2 that said printed material has the sheet configuration of light 
transmission nature, and performs said UV irradiation from front flesh-side both sides of the printed material of this sheet 
configuration. 

[Claim 4] The ink jet printing approach according to claim 2 or 3 that removal of the solvent component in a printed material 
is performed using the dryer equipped with microwave oscillation equipment. 

[Claim 5] The ink jet printing approach according to claim 2 or 3 that removal of the solvent component in a printed material 
is performed by the evaporation desiccation process following backwashing by water of a printed material, and it. 
[Claim 6] The ink jet printing approach according to claim 2 or 3 that removal of the solvent component in a printed material 
is performed by the exposure of far infrared rays. 

[Claim 7] The ink jet printing approach according to claim 1 to 6 that said pigment is distributing in said aquosity medium as a 
particle dispersing element in the range whose mean particle diameter is 25nm - 250nm, and uses together the light source 
with a wavelength of about 254nm and the light source with a wavelength of about 365nm as the ultraviolet-rays light source. 
[Claim 8] The ink jet printing approach according to claim 1 to 7 that an aquosity medium contains a water-soluble ******** 
solvent. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the printing approach to the printed material in the aquosity ultraviolet curing 
mold ink which used the ink jet printer. The pigment distributed in more detail by the water soluble dye or the drainage system 
as a color-material component, The water-soluble polymerization nature compound which carries out a polymerization 
effectively by the ultraviolet rays as a binder component, The ink jet ink which contains a water-soluble photopolymerization 
initiator in an aquosity medium is used, printing whose printed material the adhesion force to the printed material of the ink 
after hardening is high, and is light transmission nature and which was excellent in transparency when becoming — moreover, 
a printed material is related with the ink jet print processes which are light reflex nature and which will enable high printing of 
gloss and saturation if it becomes. 
[0002] 

[Description of the Prior Art] The water color ink which contains a water-soluble color as a color material as ink for ink jets 
has been used from the former. However, in the water-color-ink independent using water soluble dye, there are many 
limitations in raising a water resisting property and lightfastness, and the water color ink which uses a pigment is examined 
instead of being water soluble dye. 

[0003] Moreover, in order to obtain a more advanced water resisting property etc., using water pigment ink as an ultraviolet 
curing mold is performed, for example, the pigment ink of a water ultraviolet curing mold is indicated by JP.7-224241 ,A. 
[0004] 

[Problem(s) to be Solved by the Invention] However, when it printed to the common recorded material for ink jets in pigment 
ink, pigment particles were scattered about on the medium front face, and there was a problem that the transparency of an 
ink layer and sufficient glossiness may not be acquired. ****** in which the requests to the pigment ink which high printing of 
transparency is called for and fully fills this demand when it uses for the medium of a light transmission mold which guesses 
an ink jet technique for lighting from back like OHP, and shows an image brightly especially mounted. Moreover, also in the 
medium of industrial ways, such as an electric-spectaculars signboard and an electrochromatic display panel, printing which 
has lightfastness and transparency is called for and the application of ink jet printing using the pigment ink of this field is also 
being considered. 
[0005] 

[Problem(s) to be Solved by the Invention] If it prints in a pigment and the ink containing ultraviolet curing mold resin, since 
the pigment condensation at the time of fixing decreases, the refractive-index difference of resin and a pigment is small and 
the rate of optical refraction and dispersion will decrease, transparency improves to some extent. However, when this 
ultraviolet curing mold ink was printed to the recorded material which has sufficient ink absorptivity like the common OHP film 
for ink jets, it turned out that sufficient effectiveness is not acquired. 

[0006] On the other hand, in printing by the water color ink of the ultraviolet curing mold to the medium of non-ink 
absorptivity, when the wettability to the ink of a medium was bad, the surface tension of ink needed to be reduced. Moreover, 
it was difficult to obtain a uniform ink layer with high resolution also by such case, and the application of the obtained printed 
matter had the case where it became what was limited. 

[0007] printing whose printed material this invention is made in view of the trouble in the case of using this ultraviolet curing 
mold ink for printing by the ink jet method, its adhesion force to the printed material of the ink after hardening is high, and is 
light transmission nature and which was excellent in transparency when becoming — moreover, a printed material sets it as 
the purpose to offer the gloss and the ink jet print processes which enable high printing of saturation which are light reflex 
nature, if it becomes. 
[0008] 

[Means for Solving the Problem] In the printing approach that the ink jet printing approach of this invention performs ink jet 
printing to a printed material into an aquosity medium using the ink which contains a pigment, the water-soluble ultraviolet- 
rays polymerization nature matter, and a water-soluble photopolymerization initiator at least Static contact angle gammaw to 
the pure water of this printed side when the case where it prints so that a majority of ink droplets of the ink of one color may 
be made to adhere to the printed side of a printed material and this printed side may be covered in an one-layer ink layer is 
considered as 1 color poor printing [0009] 
[Equation 3] gammaw<=60 degree ... (1) 

It is [0010], when it is satisfied, and it 1 -color-poor-prints and the volume of the ink in which VL (pl/cm2) and said printed 
side may absorb the ink volume per [ to give ] unit area is set to VR (pl/cm2). 
[Equation 4] VR<=VLx0.5 ... (2) 

It is characterized by printing using the ink and the printed material which fill ******. 

[001 1] According to this invention, even when the printed material of non-ink absorptivity is used in ink jet printing using 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web.cgi_ejje 



04/10/27 



2/16 ^— v 



p W rin^ g t a a V ^rnVd Unng m °' d ^ *' * ** Side ° f a g °° d <> rinted - acquired, and good Inkjet 

[0012] 

table 1 . ^ VP ' 1 C ° IOr P °° r Pnnt,ng ,n lnve »tion will become as arranged to the following 

[0013] 

(fnrs q 0 u n are) Am0Unt = reSO ' Uti ° n nUmber X numb "' *° f '" k 1 dot ««» "*«- / area given to 1 color poor printing 

[0014] 

[Table 1] 

*1 (lfi^W»Ifc^f^>^ftVL) 



mm 


1 

wmm* 


VL 


m 1 /m 2 


P 1/cm' 


18 0dpi 


2 0 0 p 1 


10.0 


1. 0 0X 1 0 s 


3 0 0dpi 


1 2 0 p 1 


16.7 


1. 67X10" 


3 6 0dpi 


8 0 p 1 


16.0 


1. 6 0X10" 


6 0 0dpi 


4 0 p 1 


22. 3 


2. 2 3X10 6 


72 0dpi 


3 5 p 1 


28. 1 


2. 8 1 X 1 0 6 



serial fro. ink in the printed side of a printed 
supplied on the g printed sidetfa^^^^ — "* rf *» "* 

addition, the conditions of a fe^(2?.«t!^„ I a ?°' n,ng d ° tS ( ° Ver ' ap 3 P eri P he ^ decreases, in 

color picture printS since NheTnk of iel™^ f % 3 T^'™ f ° r a ° quiring tra ^^- Moreover, in the usual 

exceeds cleariySe amount of ink Vant ofTcolor noor ?• TV?? 'Vf" *° " Unit —* ink ° f the amount which 
of this invention, the ink which ieSd materia dTnotTbLTrb^ ? h . ^ h printin " USi " g the a ^ roach 
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polymerization nature compound in ink and a water-soluble polymerization initiator remains in the medium front face with the 
pigment in filling the relation of the aforementioned (2) formula, it is thought that sufficient transparency, gloss, and adhesion 
force are obtained. 

[0020] On the other hand, the printed material which fulfills the conditions of said formula (2) usually has non-ink absorptivity 
or low ink absorptivity. The wettability of ink and a base material must be adjusted so that it may be satisfied with printing to 
such a printed material of the aforementioned (1) formula in addition to the conditions of said formula (2). Although the 
combination of the ink which fills a formula (1), and a printed material can be attained by adjusting one [ these / at least ] 
physical properties, it is desirable to carry out surface treatment of the field where the physical properties of the printed side 
serve as a printed side of selection or a printed material as a printed material in what fulfills the conditions of a formula (1), 
and to acquire it. 

[0021] By reference, the static contact angle over the pure water in general-purpose plastics is shown in Table 2. In these 
plastics, the static contact angle over pure water is 70 degrees or more. That is, it can be said that these general-purpose 
plastics of the wettability to water is low. 
[0022] 
[Table 2] 

3*2 (vw^x^yptDmomsLft) 









<m 




94 




87 




8 0 




10 8 


sj? u x^ 1 v ><t v y 9 v— h 


7 6~8 1 




8 0 




7 0~7 2 




9 1 



[0023] In order to print from such a thing in the ink which contains water at least on the sheet of plastics, the approach of 
lowering own surface tension of ink to ink by the approach of adding a surfactant, and the ink on a sheet being damp, and 
enlarging breadth has been taken, and the solvent of ******** like (2) ethyl alcohol which mixes with water to coincidence 
the organic solvent which can mix with water like (1) methyl ethyl ketone and gamma PUCHIRO lactone, and has compatibility 
also in plastics, and is used for it as a solvent component of ink, and isopropyl alcohol — ink — adding — evaporation of the 
solvent component of the ink on a sheet — base — it advanced quickly, and viscosity was raised and the approach of 
preventing heterogeneous diffusion was also used together. However, these approaches of the precision of the workmanship 
were completely insufficient for poor printing which needs a precise image or high homogeneity, even if it could draw the 
image of the low resolution by big dot which prints a code. 

[0024] In this invention, the desirable printing result of high resolution is preferably obtained by obtaining the printed material 
with which can be satisfied of the relation of (1) type by selection or surface treatment. When aiming at transparent printing 
to the printed material of light transmission nature, it is the range which does not lose the smooth nature of the front face of 
a printed material, or it is especially effective to perform surface treatment of a printed material including increasing surface 
smooth nature. 

[0025] If ink and a base material have the relation expressed with the above-mentioned formula (1) and (2), on the printed 
side of a printed material, breadth and the adjoining drop coalesce effectively and the drop of the ink which flew and reached 
the target from the nozzle can form a smooth drop layer. If it shifts from this relation, the case where contract, coalesce in 
both drops and uniform liquid membrane is not formed will produce a drop. Consequently, since it enlarges light scattering 
very much in not obtaining the smooth feeling as an image, and a feeling of homogeneity and requiring transparency, the case 
where it is lost produces transparency in practice. 

[0026] (1) It is gammao [ as opposed to an aquosity liquid to the front face which turns into a printed side of the base 
material of desired configurations, such as a sheet configuration which can constitute a printed material, as the approach of 
satisfying a formula ]. The method of performing surface treatment is desirable so that it may be made to go up, ink is damp 
and a flare is guaranteed by this. That is, it is effective to use a water soluble polymer compound with the absorptivity of 
water color ink, a metallic oxide, etc. in the range of conditions (1). 

[0027] (1) As an option to which a formula is satisfied, physical surface treatment, such as vacuum evaporationo of oxygen 
plasma oxidation, an electron beam exposure, the far-ultraviolet-rays exposure of about 200nm, frame (flame) processing, 
oxidation silicon, oxidation aluminum, etc. and sputtering, is effective. 

[0028] In the water color ink of the invention in this application using the matter of ultraviolet-rays hardenability, the printing 
approach corresponding to two kinds of following ink ingredient configurations and it is employable, for example. As the 
printing approach, the removal process for a solvent (evaporation, stoving, rinsing) is included. 

[0029] The 1st ink ingredient configuration is a constituent which consists of the pigments, the water, the water-soluble 
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resin. a T a „a£4 Zf. XSS' W "»- S ° U > 1 ' «.™ «<***. „ater-soh,bla liou.fiad ultreviolat-reys hardening 
[0030] Hereafter, each component is explained 

weight or more is desired AnH it rfi.«[r • * 1 molecule, and a compound whose solubility to water is 10 % of the 
was ^nowTXSer matter IS^i'SSL'S ?*T t 00- ? ? T *~ * **^™«*-tl«, nature, and it 
has polyethylene-gycol s^ctur a mone ^e malr^ pr ° pert '! s of the hardening film is very few. The compound which 
Howeve", ev'en if tter , is ISSZESS ^esetave ^Tbad ^ST™ ""J *T ^ " typica ' matter - 

ssw? *rir tet - rays p<*»-*^^^cC^-.^^v c ° n,igu, * ,,0 '' ,s * 

. polyfunctions,! polymerization nature compounds ia acrylic (meta) aster of polyhydric alcohol As . 

[0034] 



[Formula 1] 
l-OH 

QH <» 



r . oh 

CH^O^jO^-J^CH^c^ -OCOCH»CH 2 



L 



•{^Cl^O^Wj&CE^-OCXXai-CHi 



n+m+ 1 = 1- — i 5 



tCH^O-CHjCpiCHj -OCOCH^ 
OH 
-^jgCHa-OCOOfcCBt 
>-C^CHCH 2 KXMCHbCHj 



OH 

CHi-CT-oOO-OT^-CHj-O-* 

(4) 

*4ct^o|<m 2 h:h-<h 3 <odtK»««ch 3 . 

J H> OH 

**** can be mentioned. 
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polymerization nature compound (meta); acrylic ester (meta), such as triethanolamine, diethanolamine, tris hydroxy 
aminomethane, and tris hydroxy aminoethane, can be mentioned. These have some fundamental elements of this invention 
called water solubility and polymerization nature, and are desirable compounds. 

[0036] The acrylate of the following structure is high reactivity, and since it is hypoviscosity, it is especially used preferably 
as a component of the ink in this invention. 
[0037] 
[Formula 2] 

morj>hoIinoethyl(meth)acTylate 



plperldinoethyl(meta)acodate 



(5) 
(6) 



CHj=£ 



pIx>eradinoethyluJieth)acrylate 
X . . 

ft >s ' 

N,N*dH (metWacrytoyi ethyl] piperadine 



tris(aciy2oyl axo ethoxy) phosphate 



(9) 



6 ' JL 



[0038] 
[Formula 3] 
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S^c^loJyloxyethylhydio^Qsuixiii^ 

CH 2 ^CO(X^ 2 CH 2 OOCa^CH z COGH (10) 
carboxydfayfacryiate 

CK 2 =CHCXXKCfI 2 CH 2 COO)n -H n « 1.4 (11) 
w-caiboxypolycaprDlactat© moooacrylate 
CH 2 «CHCOO(C 5 H 10 CXX))n -H (1 2 ) 

2-actyipyloryptopyI hexahydro hydrogen phthakte 
CH 3 



jo 



(13) 

HOOC' * 

2-aayloylQiypropyl hexahydro hydrogen phthalate 



CH, 



(1 4) 



(1 5) 



[0039] 
[Formula 4] 

2-acryJoyloxypropyl hydrogen pbthafctc 

chj=chcooch 2 (!hcxx: 

2-aoyloykixyaby) hydrogen pbthalate 
CH 2 =C3ICOOCH 2 CH 2 OOC 

X) 

COO^CB,OCOCB=Ca, 
l^JL-CSOOH (17) 



(1 6) 



Zf^'szzistt na r compo r % is the amount ° f 5 *- «* *• — 

3 % of the weight, it is desirable to cons*.? a! J 3 - S 75 "^ZTjt " ™^ That * * -.or materia, is 

S^EtS^^ has a as the above-mentioned solvent, in order to 

used together by the ink use Tb^pho^ water-soluble photopo.ymerization initiator is 

photopolymerization initiator, the water^soluW^ Sodo Ivm^i ' vT *" water " s ° luble ("ydrophilio property) 

below can be used water-soluble photopolymenzation initiator of the quartemary-ammonium-salt mold shown 



[0043] 
[Formula 5] 
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{4-bonzoyl4< 1 N l Ntaniiu^ beazHto methane aimnKml urn chloride ] 

^^S-^^-CBiN(CH3)3 (18) 
[2rhydroxyM4-4wn^ 1-iaopacc anwwmium chloride] 



OCHaglcaia^CHjh O- (19) 

[4-benzoytN,N dmethyi N^-^l~cnco-2-prt>penyiQKy) ethyO benzene 
methammonium bromide] 

+ 

(20) 




[0044] Since these compounds are quarternary~ammonium-salt structures, they have high water solubility. 
[0045] 
[Formula 6] 



HD-[^CH_0-}^ 



(2 1) 



n=2~6 



HO-^CHg^-^H,^^ (22) 



— . O CH 3 



Wb2 6] 



HO-f^CHa^^ (2 4] 



[0046] Formula (21) Since the compound of - (24) does not have a dissociative radical, it is an especially desirable compound 
in the semantics that a problem cannot arise in ****** with color material easily. 

[0047] The content in the inside of the ink of a photopolymerization initiator can be preferably made into 0.3 - 3 % of the 
weight 0.1 to 10% of the weight. 

[0048] As for the pigment as a color material used for the ink used in <pigment> this invention, it is indispensable that it is 
that by which the distributed condition in a particle is stabilized and is maintained in the liquid medium. In this invention, an 
aquosity medium distributes, and a fundamental element has the particle size distribution as a dispersing element in the range 
of 25nm - 250nm with mean particle diameter, and are [ that it can adjust in the range which does not affect the 
regurgitation / the viscosity of the last ink /, and / of compatibility ** with an indispensable component ] satisfied with 
ultraviolet-rays hardenability. 

[0049] In order to obtain such a pigment dispersing element, the approach using the polymer dispersant indicated by JP,10- 
1681 51, A etc. as a base material etc. is suitable. Moreover, the surfactant indicated by JP,8-209048,A etc. is also suitable. 
[0050] The most important business is in <printing condition> this application to carry out so that the formula (1) which 
mentioned the relation between a printing base material and ink previously, and the relation of (2) may be satisfied, ink which 
expresses these conditions qualitatively and which will have been conventionally performed by the ink jet method if it 
becomes — base — moreover, it does not mean quickly preparing the printed material which may fully be absorbed. It 
becomes requirements required for an essential target in order to make the target printing attain in this invention not to give 
such absorptivity. This invention has the description at the point that the amount of ink which a printed material may absorb 
is controlled, rather than the ink total amount given by 1 color poor printing. 

[0051] In order to obtain a transparent printing result substantially using aquosity ultraviolet curing ink as a result of various 
experimental examination, it is required to print by satisfying the relation of the above-mentioned formula (1). If the following 
means are taken, it is easy to be referred to as one half of the ink total amounts of 1 ****** to which the amount of ink 
which a printed material may absorb is given, as stated previously. Although the wettability to water color ink is good, however 
surface treatment by which the osmosis absorbed amount is controlled was made or wettability is good in order to satisfy 
such conditions, permeability should just prepare the base material which it does not have at all. 

[0052] Here, the ingredient approach of performing surface treatment by which the osmosis absorbed amount is controlled is 
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SZtv oolve S t er a nnw , ? TT na \' S h ,r drophilic resin fo »- °oatings. They are polyvinyl alcohol, water polyurethane 
oo^l ° T- utfT?? 30 '• the po| y eth y |ene °xide over which the bridge was constructed, the water-soluble 
SSS? r / u nd f e W3S const ™ te * *e polyamide of alcoholic fusibility, the melamine resln^f a hid ophilic 

property acryl.c res.n of a hydrophilic property, etc. As for these resin, using as those bridge formation ^oljecLTs desirable 

attp^^ a 7 S0 X° r Dridge — «— * has fl'xed A ' 

S?" 0 !? '"k absorbed amount of a printed material is controlled and the ink hardening method (ultraviolet curing 

aoolvinS noblem!^ h ^ Predetermined s.de of plast.es can apply fundamentally. For example, inorganic coating of 
ftSTL. I 33 6 g ° ld and S, ' Ver Whi0h app,y metallic oxides - such as a silica, an alumina and a maeneJia 

^Th ! V" d ?° PPer ' iS alS ° effeCtive in doubling the wettability to a front faoe. If the cTSions ™S (1) 
are sat.sfied and an ultraviolet curing method is adopted, pigment ink printing will be attained for SriZg excellent inTe 

00541 The^n 3 Penet ? b,e baae *• ■*■«&" " a reflective mold base material. oonSSKTSEjlSi 

^■S^lKT'^ 11 P T ane ' Trimethylo,etha -' -P-i" *Vco.. Xt^^TX ether, 
"on^th^ mO " 0a ' ,y 1 l • *? ^thy,ene y -g.yco|- 

En^inT^ 2° n_V0 ' atile a °! ve " t with difficult evaporation desiccation, it is desirable to remove by backwashing by water 

butaned.ol, 1 ,5-pentanediol. 2. 4-pentanediol. 2. and 5-hexandiol etc ' ' 

-I22^SS^1,^ W, ar V dded 1116 higH COntent Since P<"y^ri-tion nature oligomer possesses the 
SEh^SSTtJSSLf r , 38 f S °' Vent 38 Pr6ViOUSly menti ° ned as the 1 st configuration, the configuration 
waS soluble sXenfl tZ^TZ^T^ \ S °^! S a,so possible - When using solvents, the total amount of a 

orga o SlenT for S "f* COl0r reC ° rd ta 6XP,ained As a Color material <* oo.or ink an 

£££ are desSb^oT^t WeVen S ' nCe U,traV ' 0,et ^ are i,Tadiated after reCOrd ' a stable «*r and an organic 

^ttj^T^sZ^ Th hiChhaS a t hUe , 38 in 0685 CO '° r f ° r <pigment> CO, ° r ink As a y ell °w Pigment The 
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the ASSHIDO yellow 71, The direct yellow 12, the direct yellow 24, the direct yellow 26, the direct yellow 44, the direct yellow 
86, the direct yellow 87, the direct yellow 98, the direct yellow 100, the direct yellow 130, They are the direct yellow 86, the 
direct yellow 132, the direct yellow 142, etc. 

[0064] As a Magenta (red) color The ashy dreadlocks 1 , the ashy dreadlocks 6, the ashy dreadlocks 8, the ashy dreadlocks 32, 
the ashy dreadlocks 35, the ashy dreadlocks 37, the ashy dreadlocks 51, the ashy dreadlocks 52, the ashy dreadlocks 80, the 
ashy dreadlocks 85, the ashy dreadlocks 87, the ashy dreadlocks 92, The ashy dreadlocks 94, the ashy dreadlocks 115, the 
ashy dreadlocks 180, the ashy dreadlocks 254, the ashy dreadlocks 256, the ashy dreadlocks 289, the ashy dreadlocks 315, 
the ashy dreadlocks 317, the direct red 1, the direct red 4, the direct red 13, The direct red 17, the direct red 23, the direct 
red 28, the direct red 31, the direct red 62, the direct red 79, the direct red 81, the direct red 89, the direct red 227, the 
direct red 240, The direct red 242, the direct red 243, etc. are applicable. 

[0065] As a cyanogen color The ASSHIDO blue 9, the ASSHIDO blue 22, the ASSHIDO blue 40, the ASSHIDO blue 59, the 
ASSHIDO blue 93, the ASSHIDO blue 102, the ASSHIDO blue 104, the ASSHIDO blue 113, the ASSHIDO blue 117, the 
ASSHIDO blue 120, the ASSHIDO blue 167, The ASSHIDO blue 229, the ASSHIDO blue 234, the ASSHIDO blue 254, direct 
blue 6, the direct blue 22, the direct blue 25, the direct blue 71, the direct blue 78, the direct blue 86, the direct blue 90, the 
direct blue 106, The direct blue 199 etc. is applicable. 

[0066] If a hue, lightfastness, and solubility are satisfied not only such existing color material but in the compound developed 
newly, in the configuration of this invention, it is applicable without big difficulty. 

[0067] As for the weight as a pure part of the pigment of the pigment in ink, it is desirable to consider as 0.5 thru/or 10.0 % of 
the weight. Moreover, when using a color together, it is desirable to consider as 0.1 - 5 % of the weight. 
[0068] Conventionally [ <particle diameter of pigment in ink> ], if the particle diameter of a pigment is made into about 0.2 
microns or less in use of ink, a coating, and the pigment to plastics, it will have been said that transparency begins to improve 
very much. However, a result with very bad transparency may be brought in the common ink jet pigment ink which made mean 
particle diameter 0.2 microns or less. On the other hand, according to the approach of this invention, in addition to the 
transparency based on the particle diameter of a pigment, the transparency which was excellent with hardening of an 
ultraviolet-rays polymerization nature compound is discovered. Therefore, if the print processes of this invention are taken, 
the mean particle diameter of a pigment particle should be just contained in the range of 25nm - about 250nm. Although it 
depends for this range also on the application of printed matter, in general semantics, the printed matter which can fully be 
said to be transparence is given. Of course, although the small thing of pigment grain size is desirable, whenever it uses the 
approach of this invention, it will not be necessary to set particle diameter to 1 0Onm or less. 

[0069] Although the <creation approach of ink> ink may mix the raw material to be used in what kind of sequence, mixing is 
performed without holding an uneven condition for a long time promptly. Moreover, in using a pigment dispersing element, it 
still more often stirs so that homogeneity may not be spoiled. 

[0070] In the print system which carries out <printer system> this invention, a black light is required for an ink jet device. A 
black light is arranged in a location which is typically illustrated by drawing 1 . Ultraviolet rays are irradiated by the recording 
paper which came out of the print station from both the upper part, the lower part, or the upper and lower sides. In the case 
of a transparent base material, of course, such selection is possible. Best is carried out in the time amount region which is 
maintaining the condition that the time interval from a print head to exposure area has the ink component before ink 
permeates the recording paper completely in homogeneity. On the printing conditions of this invention that the infiltration 
capacity force of a base material was controlled in the semantics, the permission width of face of the timing is large. Even if 
there are many classes of record base material, since the osmosis is controlled, it will become possible to ensure a 
hardening-exposure. 

[0071] A <UV irradiation lamp> UV irradiation lamp has the desirable mercury-vapor lamp with which the vapor pressure of 
mercury was lit with the mercury-vapor lamp etc. and the so-called low-pressure mercury lamp which is 1-1 OPa, the high- 
pressure mercury lamp, and the fluorescent substance were applied. The range of the emission spectrum of the ultraviolet- 
rays field of these mercury lamps is 1 84 to 450nm, and it is suitable for making the matter of black or the polymerization 
nature in the colored ink react efficiently. Moreover, since a small power source can be used also when a power source is 
carried in a printer, it is suitable also in the semantics. Since a metal hide lamp, a high-pressure mercury-vapor lamp, an 
ultrahigh pressure mercury lamp, a xenon flash lamp, a deep UV lamp, UV laser, etc. are used for the mercury lamp and the 
above-mentioned range is included as a luminescence wavelength field, it is fundamentally applicable if the shape of power- 
source size, input reinforcement, and ramp type etc. is allowed. The light source is chosen also according to the sensibility of 
the catalyst to be used. 

[0072] Required ultraviolet-rays reinforcement has desirable extent of 2 - 50 mW/cm2 from the location of a rate of 
polymerization. The adhesion force to the recording paper of the ink which fixed when addition exposures were insufficient 
does not fully come out Moreover, in color record, lack will arise in the robustness of printing ink which is the purpose of this 
invention of a water resisting property fully not coming out. 

[0073] As for the print processes of <presswork> this invention, it is desirable to have the following processes fundamentally. 
(1) the process which removes the solvent component in the process (3) base material which irradiates ultraviolet rays and 
carries out the polymerization of the polymerization nature matter in ink to the process (2) base material printed with an ink 
jet printer to a base material — a process (3) may be before (2) or may be the back here. 

[0074] In this invention, the ink competence of an ink absorbing layer is not enough, and since the solvent remains near the 
front face, in order to remove a non-evaporated solvent component, it is desirable to use the process of (3). 
[0075] However, as stated previously, when using an volatile high organic solvent comparatively by water solubility, or when 
not using a water-soluble organic solvent, there is not a process of (3). The heating approaches, such as microwave 
oscillation equipment and a far-infrared lamp, are employable as removal of a solvent component. Moreover, if it is the base 
material with which it has resistance to water after ultraviolet curing when using the solvent of a non-volatile, rinsing is simple 
and most effective. 

[0076] By making ink fix by ultraviolet rays, good fixing, scratch nature, a water resisting property, etc. are obtained. 
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[0080] 
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[Table 6] 
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*) — pigment black 7 dispersing element; — mean-particle-diameter — the polyurethane resin (number average molecular 
weight 3000) of 95nm and dispersant:dissolved water in fuel 

The example 2 (ink set 2: ink containing a water-soluble organic solvent) of an ink formula 
[0082] 
[Table 7] 
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*) — pigment yellow 93 dispersing element; — mean-particle-diameter — 135nm; dispersant: — the acrylic resin (number 
average molecular weight 5300) of alkali fusibility 
[0083] 
[Table 8] 
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*) — permanent Carmine (Permanent Carmine) GG-2105 (pigment red 238) dispersing element; — mean-particle-diameter - 
- 115nm [0084] 
[Table 9] 
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*) pigment blue 1 5:3 dispersing element; — mean-particle-diameter 
average molecular weight 5300) of alkali fusibility 
[0085] 
[Table 10] 
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*) pigment black 7 dispersing element; — mean-particle-diameter 
average molecular weight 5300) of alkali fusibility " ~ ' 

W0 e 86] XamP,e 3 ^ C ° ntaining a wa ter-soluble organic solvent) of an ink formula 

[Table 11] 
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Si^jJS^SS^ e ' ement: - —P^e-diameter: - 123nm; dispersant: - phosphor Norian RE6 10 

[0087] 

[Table 12] 
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*) — pigment red 122 dispersing element; — mean-particle-diameter — 140nm; dispersant: — phosphor Norian RE610 
(HLB=12.6, Toho Chemical make) 
[0088] 
[Table 13] 
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*) — pigment blue 15:3 dispersing element; — mean-particle-diameter — 110nm; dispersant: — phosphor Norian RE610 
(HLB=12.6 t Toho Chemical make) 
[0089] 
[Table 14] 
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*) — pigment black 7 dispersing element; — mean-particle-diameter — 95nm; dispersant: — phosphor Norian RE610 
(HLB=12.6, Toho Chemical make) 

[0090] TOREJIN which the polyethylene terephthalate film of 175 microns of examples is used as a base material, and is 
cross-linking water solubility polyamide resin at this Para toluenesulfonic acid was added to FS500 ( water dispersion made 
from imperial chemistry industry) as a cross linking agent (the water-dispersion 1 00 section: cross linking agent =1 00:2 
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infrared dryer. and^i^ OUt eva P oratio " desiccation with the far- 

base material (with no s^ctSSSl^ ?' """^ matter W3S ° btained by same actuation usin S the 
and the result was Seated I to Tabt W TrmKm " Sp6CtrUm measurement was performed using these printed matter. 
[0098] 
[Table 1 6] 
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[0099] In addition, since coalescence of a liquid ink drop did not progress and smooth liquid membrane was not formed, when 
he had no surface treatment, in order to have evaluated permeability, the homogeneity of printed matter itself was in the very 
imperfect condition. 

[0100] By using the 7059 glass plates of the thickness of 31.1mm of examples as a base material, the front face was 
irradiated under the ultraviolet disinfection lamp for 5 minutes, subsequently it cleaned ultrasonically with the alkaline cleaning 
agent, rinsing desiccation was carried out after that, and the printed material was obtained. The contact angle over the pure 
water of the surface treatment section of this printed material was 13 degrees. It printed at the following processes using this 
printed material. 

[0101] The bubble jet airline printer arranged so that it can print to the base material on a plate without pliability as shown in 
drawing 2 and UV irradiation can be carried out from the upper and lower sides of a base material was prepared. The 254nm 
light source has been arranged in the upper part, and the 365nm light source has been arranged in the lower part The printing 
trial was performed to the base material 3 using the ink of the example 3 of a formula using this. The carried lamp sets the 
upper and lower sides near the main wavelength, and is 5 mW/cm2. It is the high pressure mercury vapor lamp which has 
output characteristics. The ink of the ink set 3 was used respectively, the pattern which one color (YMC) of colors stated to 
the printed material 3 was printed, and UV irradiation was performed. 

[0102] After rinsing the obtained printed matter (colored-glass plate), evaporation desiccation of it was carried out within 
microwave irradiation equipment In this way, transparency spectrum measurement was performed using the obtained colored- 
glass plate. These results were indicated to Table 1 7. 
[0103] 
[Table 17] 
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[0104] The ethylene terephthalate film of 475 microns of examples was used as the base material, the hoe zinc fluoride 
hydrochloride was added to this as DENAKORU EX314 which is water-soluble poly epoxide as a cross linking agent of 
polyvinyl alcohol resin (whenever [ molecular-weight by POPARU Kuraray 50,000 saponification ] 85%), and a crosslinking 
reaction catalyst (DENAKORU EX314:hoe zinc-fluoride hydrochloride: 100:5 (weight section)), and it applied in wire bar coater 
#30, and dried by 120-degree Centigrade for 15 minutes. The printed material 4 which has the polyvinyl-alcohol-resin layer of 
10 microns of thickness by this was prepared. The contact angle over the pure water on this front face of a film was 25 
degrees. The amount of ink which this film may absorb was 1x106 pl/cm2 (=10 ml/m2) about as a result of the printing trial. 
The paint film showed the good water resisting property. 

[0105] The printing trial was performed like the example 1 using the equipment of a configuration of having been shown in 
drawin g 1 . The used ink is the ink set 2. Printing and UV irradiation were performed like the example 1 . The obtained printed 
matter carried out evaporation desiccation within hot blast oven, and obtained desired printed matter. Transparency spectrum 
measurement was performed using these printed matter. The above measurement result was indicated to Table 1 8. 
[0106] 
[Table 18] 
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[01 07] P.e RONARU (Toyobo make) which is hydrophilic polyester resin was applied to the resin coat paper which carried out 
C fa T \ foWethyiene layer to the example 5 base-paper front face in wire bar coater #30 it dried at 1 2oTegre^s 
C for 15 m.nutes and the pnnted material 5 was obtained. In addition, the thickness of a polyester res n layer was 13 
m-crometers of th.ckness. The contact angle over the pure water on this front face of the recordTng pTper w_ s ™ degrees 

pr"ting e tria. re °° rding ^ W * S °- 5x1 ° 6 P ' /cm2 (=5 iit as a result of te 

[0108] | The same equipment as an example 1 was used and the poor pattern of seven colors of YMCKRGB was printed using 
the .nk set 3 and the printed material 5. The obtained printed matter was fed into the heating furnace for 3 mlnuJes and 
performed evaporafon des.ccation. Image concentration and color measurement (saturation lightness, hue) were peeled 
us.ng these pnnted matter. Moreover, the image section was ground against the commercial yellow marker aTd resfstanTe 

STodSSt an 0 d S UV Uen SCra i Ch n !, tUre ^r^ance was checked withgood color ^earancT 

L0109] Pr.nt.ng and UV .rrad.at.on were performed to CF102 (canon product) which is an OHP film for ink jets about the 

S ^21" k h ° f h the eX r1 e ° f C ° mP f 1 S6t 2 ' ike the 6Xamp,e In CF - 102 which « OHP for 

.nk jets, the amount which can absorb water color ink was measured with 3x106 pl/cm2 (=30 ml/m2) and has fully exceeded 
the amount of .nk g,ven by 1 color poor printing. Moreover, although the measurement with the contact angle exact for water 

cLletc.nl nf , ng6d mt ^ the COnd ! t !° n the pigment particle deposited on the film front face, and obtained OHP of 
.nadeouate f«ftL made ^^ b *™™ * °ause, »"d dispersion of the transmitted light was intense and very 

inadequate for the transparency as an OHP. The measurement result of a transparency spectrum is shown in Table 1 9 

[Table 1 9] 
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0.75 



[01 1 1] In Table 19, the thing with the large value in an absorption region has inadequate coalescence of a dot and it is 
[0112] 

[Effect of the Invention] According to this invention, printing which absorptivity forms in an ink layer with high transparency to 

d^tribut'ed *1 CH '! ! nOUgh 38 ° PPOSed t0 a " unabs °*^ base materia, using the ink I wS thVp SZ was 
distributed into an aquosity medium is attained. H * 

hS^« *JS? materia ' '" S "A 386 materia ' ° f transmission - * b °°<™*s P^sible to perform printing which has little 
movement 2 ZT^*™^ ^ dlSpers,on - ^over, in P™«"S «" pigment ink, adhesion force is excellent and an 
TdTghtnes £ made perf °~ made int ° *• * conventional ink jet watercolor pigment ink also in saturation 



[Translation done.] 
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